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@ Sheet discharging apparatus with curl correcting means.

@ A sheet discharging apparatus comprising, curl
generating means wherein a curl is generated in a
sheet while the sheet is passing through the curl
generating means, and guide means disposed down-
stream of the curl generating means and switchingly
movable between a first position where the sheet is
directed toward a curved sheet path and a second
position where the sheet is directed toward a direc-
tion same as a sheet feeding direction from the curl
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generating means. Apparatus further comprising
sheet discharge guide means disposed between the
curl generating means and the guide means and
switchingly movable in synchronous with the switch-
ing movement of the guide means to change its
posture, between a position where the sheet dis-
charged from the curl generating means is curled
reversely and a position where the sheet discharged
from the curl generating means is not further curled.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a sheet ejec-
ting or discharging apparatus having a curl correct-
ing means, and more particularly, it relates to a
sheet discharging apparatus used with an elec-
trophotographic system such as a copying ma-
chine, laser beam printer and the like. More specifi-
cally, the present invention relates to a sheet dis-
charging apparatus wherein the curl generated in a
sheet at a fixing station is corrected by a curl
correcting mechanism and then the sheet is dis-
charged or ejected in a face-up or face-down
mode.

Related Background Art

As shown in Fig. 7, a conventional fixing device
is constituted by a fixing roller 30 comprising a
metallic pipe for fusing and fixing a toner image on
a transfer sheet by utilizing heat generated by
means of a halogen heater 31, and an elastic
pressure roller 32 urged against the fixing roller 30
by means of a pressure spring 33. However, in
such a fixing device, when the image formation is
started from a condition that a printer is completely
cooled, it is necessary that the halogen heater 31
is energized for a long time to perform a warming-
up operation for adequately heating the fixing roller
30. Consequently, it takes a long time until the
image formation permissible condition is estab-
lished from the turning on of the power source, and
a large amount of electric power is consumed.

Thus, in place of the fixing roller 30 and the
halogen heater 31, as shown in Fig. 8, there has
been proposed a fixing system comprising a fixed-
ly supported flat plate-shaped ceramic heater 35, a
heat-resisting film 36 shiftable while contacting with
the heater 35, and a pressure roller 37 for urging a
transfer sheet P against the heater 35 via the film
36 (refer to Japanese Patent Laid-open No. 63-
313182). More specifically, as shown in Fig. 9, the
heat-resisting film 36 is held for rotation around a
guide member 39. The elastic pressure roller 37 is
disposed in confronting relation to the ceramic
heater 35 and is urged against the heater with the
interposition of the film 36 therebetween by means
of a compression spring 40. In such a fixing sys-
tem, even if the whole fixing system is completely
cooled, since the transfer sheet P is urged against
the heater 35 with the interposition of the thin film
36 having a thickness of several tenth microns, the
warming-up time can be considerably reduced and
thus, the consumption of the electric power can
also be reduced greatly.

Incidentally, in the fixing system of Fig. 8, as
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shown in Fig. 9, immediately before the film 36
enters into a fixing nip between the rollers, the film
is slightly tensioned by means of a projection 41a
integrally formed on a heater holder 41 in the
proximity of the heater 35 at an upsitream side
thereof, so that the wrinkles and/or irregularity in
the film are removed to form a stable flat nip
portion as indicated by D. However, as shown in
Fig. 8, with this arrangement, since a pressure at a
central portion B in the nip is slightly greater than
those at upstream and donwstream portions A, C,
the transfer sheet P is curved to form a downwar-
dly directed concave portion.

If the transfer sheet with the downwardly di-
rected concave portion (generated at the nip por-
tion) is heated by the heater 35 and then is sub-
jected to the natural cooling, a great downwardly
directed concave curl is generated in the transfer
sheet, as shown by the portion D in Fig. 9. To
avoid this, as shown in Fig. 10, before the transfer
sheet P is subjected to the natural cooling, the
transfer sheet P with the downwardly directed con-
cave portion (generated at the fixing nip portion D)
is forcibly curved upwardly by providing a sheet
discharge guide 42 extending leftwardly and up-
wardly from the downstream side of the pressure
roller 37, as shown by a portion E in Fig. 9. Then,
by cooling the transfer sheet P naturally, the curl in
the sheet is surpressed.

The transfer sheet P that the curl is corrected
as mentioned above is suited for an electrophotog-
raphic system having a sheet discharging appara-
tus for discharging a sheet in a face-up manner.
However, when the sheet is discharged in a face-
down manner from the fixing device, there arises a
problem that the sheet is again curled upwardly at
an inverting portion 43 (portion F) (refer to Fig. 11).
To avoid this, a radius of curvature of the inverting
portion 43 shown in Fig. 10 may be increased, or
the transfer sheet P may be forcibly cooled by
using a fan and the like, or a distance between the
fixing device and the inverting portion 43 may be
increased so as to permit the adequate cooling of
the sheet. However, these techniques will make the
compactness and cost-down of the laser beam
printer and the like difficult.

SUMMARY OF THE INVENTION

The present invention aims to eliminate the
above-mentioned conventional drawbacks, and an
object of the present invention is to provide a sheet
discharging apparatus having a curl correcting
means which can discharge or eject a sheet with
less curl.

In order to achieve the above object, according
to the present invention, there is provided a sheet
discharging apparatus having a curl correcting
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means wherein a sheet discharge guide driven in
synchronous with a guide member to correct the
curl generated in a sheet at a curl generating
means is disposed between the curl generating
means and the guide member.

According to one aspect of the present inven-
tion, a sheet discharging apparatus comprises a
fixing device (curl generating means) for fixing an
image ftransferred to a fransfer sheet onto the latter
with heat and pressure, and a guide member dis-
posed at a downstream side of the fixing device
and pivotable between a first position where the
transfer sheet is guided toward a discharging direc-
tion of the fixing device and a second position
where the transfer sheet is guided to be inverted
from the discharging direction of the fixing device,
and further comprises a sheet discharge guide
diposed between the fixing device and the guide
member and driven in synchronous with the guide
member to correct the curl generated in the frans-
fer sheet at the fixing device.

Further, the fixing device and the sheet dis-
charge guide are constructed and arranged so that
a downwardly directed curl is generated in the
transfer sheet by the fixing device and an upwardly
directed curl is generated in the transfer sheet by
the sheet discharge guide driven in synchronous
with the guide member positioned in the first posi-
tion without generating the curl in the fransfer sheet
by the sheet discharge guide driven synchronous
with the guide member positioned in the second
position.

With this arrangement, after the image is fixed
o the fransfer sheet by the fixing device with heat
and pressure, the transfer sheet is discharged to-
ward the discharging direction of the fixing device
at the first position of the guide member, and then
the transfer sheet is inverted from the discharging
direction of the fixing device at the second position
of the guide member, thus ejecting the sheet. In
this case, by driving the sheet discharge guide in
synchronous with the guide member, the curl gen-
erated in the fransfer sheet at the fixing device is
corrected, thereby permitting the discharge of the
transfer sheet with less curl. Further, the donwwar-
dly directed curl is geneated in the transfer sheet
by the fixing device and the upwardly directed curl
is generated in the fransfer sheet by the sheet
discharge guide driven in synchronous with the
guide member positioned in the first position; but
the curl is not generated in the transfer sheet by
the sheet discharge guide driven synchronous with
the guide member positioned in the second posi-
tion.

As mentioned above, according to the present
invention, since the sheet discharge guide driven in
synchronous with the guide member to correct the
curl generated in the fransfer sheet at the curl
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generating means is disposed between the guide
member and the curl generating means, it is possi-
ble to minimize the curl in the sheet on which the
image was formed and which is to be discharged,
with a simple construction.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of a sheet
discharging apparatus according to a preferred
embodiment of the present invention, showing a
face-down sheet discharging condition;

Fig. 2 is an elevational sectional view similar fo
Fig. 1, but showing a face-up sheet discharging
condition;

Fig. 3 is a plan view of a portion of the appara-
tus of Fig. 1;

Fig. 4 is a view for explaining the occurrence of
curl at various portions of the apparatus accord-
ing to the preferred embodiment;

Figs. 5A and 5B are elevational sectional views
of a sheet discharging apparatus according to
another embodiment of the present invention;
Figs. 6A and 6B are elevational sectional views
of a sheet discharging apparatus according to a
further embodiment of the present invention;

Fig. 7 is an elevational sectional view of a con-
ventional fixing device;

Fig. 8 is an elevational sectional view of another
conventional fixing device;

Fig. 9 is an elevational sectional view of the
fixing device of Fig. 8, showing a condition that
a transfer sheet is curled;

Fig. 10 is an elevational sectional view showing
a condition that the curl is corrected in a face-
down sheet discharge path; and

Fig. 11 is a view for explaining the occurrence of
curl at various portions in dependence upon
angles of a sheet discharge guide.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

The present invention will now be explained in
connection with embodiments thereof with refer-
ence fo the accompanying drawings.

In Fig. 1, a fixing device 1 has a body frame 1a
within which a ceramic heater 2 acting as a heat
source is supported by a fixed support member 5
via a holder 3. A heat-resisting fixing film 6 is
disposed around the support member 5 for rotation
therearound. An elastic pressure roller 7 is urged
against the heater 2 with the interposition of the
film 6 therebetween, by means of a pressure
spring 10 via a spring receiver 9.

Further, a separating guide 11 having a hori-
zontal upper surface 11a is secured to the body
frame 1a and serves to prevent a sheet P from
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wrapping around the pressure roller 7. A sheet
discharge guide 12 is pivotally mounted on the
separating guide 11 via pins 12a formed on both
ends of the sheet discharge guide, so that a guide
surface 12a of the sheet discharge guide is contig-
uous to the upper surface 11a of the separating
guide 11. As shown in Fig. 2, ribs 12c formed on
both lateral edges of the upper surface of the sheet
discharge guide are locked against fixed stoppers
13 to limit the upward rocking movement of the
sheet discharge guide 12.

Incidentally, a compression spring 15 disposed
between a lower portion of the sheet discharge
guide 12 and the separating guide 11 serves fo
bias the sheet discharge guide 12 in a clockwise
direction. Further, a flapper 16 is rotatably sup-
ported on a pivot shaft 16a at a downstream side of
the sheet discharge guide 12. The flapper has an
upwardly directed concave upper surface A and a
substantially flat lower surface B. Further, stoppers
16b are secured to ribs formed on both lateral
edges of the flapper, which stoppers can be en-
gaged by the ribs 12c formed on the sheet dis-
charge guide 12. In addition, a rib 17 formed on a
wall of a sheet discharging portion defines an in-
wardly directed concave sheet discharge path C at
its free end, and a sheet discharge roller 19 is
disposed in the vicinity of the exit of the sheet
discharge path C.

Next, a sheet discharging operation will be
explained. First of all, a face-down sheet discharg-
ing operation will be described.

When the flapper 16 is rotated in the clockwise
direction (Figs. 1 and 2) by means of an external
operation lever (not shown) or by means of a drive
means (not shown) operated in response to a face-
down sheet discharge signal, the stoppers 16b are
engaged by the ribs 12c of the sheet discharge
guide 12 to lower the discharge guide 12 in opposi-
tion to a biasing force of the compression spring
15. When the upper surface A of the flapper 16 is
substantially aligned with the sheet discharge path
C, the inclination of the guide surface 12b of the
sheet discharge guide 12 is decreased (Fig. 1) so
as to align the guide surface 12b with the upper
surface A of the flapper 16. In this condition, a
downstream end of the upper surface 11a of the
separating guide 11 is slightly higher than an up-
stream end of the guide surface 12b and a down-
stream end of the guide surface 12b is slightly
higher than an upstream end of the surface A and
a downstream end of the surface A is slightly inner
more than an upstream end of the sheet discharge
path C, so that the sheet P being fed is not caught
by these elements. Fig. 3 is a plan view showing
the arrangement of these elements.

A downwardly directed curl generated in the
sheet P at a fixing nip portion between the fixing
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roller and the pressure roller is not corrected by
the guide surface 12b of the sheet discharge guide
12; but, this curl is cancelled by an upwardly
directed curl generated in the sheet at the sheet
discharge path C, with the result that the curl
remaining in the sheet P discharged onto a tray 30
via the sheet discharge roller 19 will become small-
er. Therefore, according to this embodiment, it is
possible to omit a curl removing roller which was
required in association with the sheet discharge
roller in the conventional sheet discharging appara-
tus.

Next, a face-up sheet discharging operation will
be described.

When the flapper 16 is rotated around the pivot
shaft 16a in an anti-clockwise direction (Fig. 1) by
means of the operation lever or the drive means
until the lower surface B of the flapper is inclined
rightwardly and upwardly by about 30 degrees, the
stoppers 16b are disengaged from the guide sur-
face 12b of the sheet discharge guide 12. The
sheet discharge guide 12 is rotated around the pins
12a in the clockwise direction by the biasing force
of the compression spring 15 until the ribs 12c are
abutted against the fixed stoppers 13.

In this way, since the guide surface 12b of the
sheet discharge guide 12 is inclined leftwardly and
upwardly by about 40 degrees, the downwardly
directed curl generated in the sheet P at the fixing
nip portion is substantially cancelled by an upwar-
dly directed curl generated in the sheet at the
guide surface 12b. Then, the sheet P is passed
below the lower surface B of the flapper 16 and is
discharged on a sheet discharge fray 35, with less
curl (Fig. 2).

The above-mentioned sheet discharging con-
ditions are shown in Fig. 4.

Next, a second embodiment of the present
invention will be explained with reference to Figs.
5A and 5B.

Same constructural elements as those in the
first embodiment shown in Figs. 1 and 2 are des-
ignated by the same reference numerals and the
detailed explanation thereof will be omitted. In this
second embodiment, in place of the compression
spring 15 and the stoppers 13 (Figs. 1 and 2), a
hooked arm 20 extending downwardly is formed on
the lower surface B of the flapper 16, and a recess
21 for receiving a hooked end of the arm 20 is
formed in the lower surface of the sheet discharge
guide 12. Further, there is provided a stopper 22
against which the sheet discharge guide 12 is
abutted when the latter is substantially in a horizon-
tal position (Fig. 5A) for the face-down sheet dis-
charge.

With this arrangement, in the face-down sheet
discharging operation (Fig. 5A), the sheet dis-
charge guide 12 is abutted against the stopper 22
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by its own weight, with the result that the flapper
16 is so positioned that the stoppers 16b of the
flapper 16 are rested on or abutted against the ribs
12c of the sheet discharge guide 12. On the other
hand, in the face-up sheet discharging operation
(Fig. 5B), when the flapper 16 is rotated in the anti-
clockwise direction, the hooked end of the arm 20
is engaged by the recess 21 of the sheet discharge
guide 12, thereby rotating the latter in the clock-
wise direction, with the result that the flapper 16
and the sheet discharge guide 12 are positioned in
the face-up sheet discharging positions, respec-
fively.

The technical effects or advantages obtained
by this second embodiment are the same as those
obtained by the above-mentioned first embodiment.

Next, a third embodiment of the present inven-
tion will be explained with reference to Figs. 6A
and 6B. In this embodiment, in place of the com-
pression spring 15 and the stoppers 13, 16b shown
in Figs. 1 and 2, toothed segments 23, 25 are
formed on the flapper 16 and the sheet discharge
guide 12, respectively, which toothed segments 23,
25 are meshed with each other and can be rotated
around the pivots 16a, 12a, respectively. The gear
ratio between the toothed segments is selected so
that the same rotations of the flapper and of the
sheet discharge guide as those in the first and
second embodiments are obtained.

Also with this arrangement, the same technical
advantages as those of the above-mentioned first
and second embodiments can be obtained.

In the first, second and third embodiments,
while the present invention was explained regard-
ing the fixing device 1 wherein the downwardly
directed curl was generated in the sheet at the
fixing nip, the present invention may be applied to
a fixing device which comprises an upper pressure
roller and a lower fixing roller and wherein a down-
wardly directed curl is generated in the sheet at a
fixing nip. Further, the flapper 16 and the sheet
discharge guide 12 may be interconnected via link-
age and the like so that they are rotated in syn-
chronous with each other. In addition, the fixing
device may be of heat fixing type, pressure fixing
type or heat/pressure fixing type.

A sheet discharging apparatus comprising, curl
generating means wherein a curl is generated in a
sheet while the sheet is passing through the curl
generating means, and guide means disposed
downstream of the curl generating means and
switchingly movable between a first position where
the sheet is directed toward a curved sheet path
and a second position where the sheet is directed
toward a direction same as a sheet feeding direc-
tion from the curl generating means. Apparatus
further comprising sheet discharge guide means
disposed between the curl generating means and
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the guide means and switchingly movable in syn-
chronous with the switching movement of the guide
means to change its posture, between a position
where the sheet discharged from the curl generat-
ing means is curled reversely and a position where
the sheet discharged from the curl generating
means is not further curled.

Claims

1. A sheet discharging apparatus comprising curl
generating means wherein a curl is generated
in a sheet while the sheet is passing through
said curl generating means, and guide means
disposed downstream of said curl generating
means and switchingly movable between a first
position where the sheet is directed toward a
curved sheet path and a second position
where the sheet is directed toward a direction
same as a sheet feeding direction from said
curl generating means, characterized by that:

sheet discharge guide means is disposed
between said curl generating means and said
guide means and switchingly movable in syn-
chronous with the switching movement of said
guide means to change its posture, between a
position where the sheet discharged from said
curl generating means is curled reversely and
a position where the sheet discharged from
said curl generating means is not further
curled.

2. A sheet discharging apparatus according to
claim 1, further including means for driving
said guide means and said sheet discharge
guide means associated each other so that
when said guide means reaches said first posi-
tion said sheet discharge guide means is posi-
tioned to guide the sheet substantially in a
horizontal direction, and when said guide
means reaches said second position said
sheet discharge guide means is positioned to
direct the sheet to said guide means while
bending the sheet.

3. A sheet discharging apparatus according to
claim 2, further including a sheet discharge
tray disposed downstream of said curved
sheet path to receive the sheet in a face-down
mode.

4. A sheet discharging apparatus according to
claim 2, further including a sheet discharge
tray for receiving the sheet discharged in a
condition that said guide means is in said
second position, in a face-up mode.

5. A sheet discharging apparatus according to
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claim 2, wherein said guide means comprises
a pivotable flapper.

A sheet discharging apparatus according fo
claim 5, wherein said sheet discharge guide
means includes a guide surface pivotable in an
up-and-down direction.

A sheet discharging apparatus according fo
claim 6, wherein said sheet discharge guide
means is biased by spring means so that said
guide surface is inclined upwardly, and said
sheet discharge gudie means is driven in syn-
chronous with a pivotal movement of said flap-
per so that said guide surface becomes sub-
stantially horizontal.

A sheet discharging apparatus according fo
claim 6, wherein said sheet discharge guide
means is held by its own weight so that said
guide surface becomes substantially horizontal,
and is lifted and held by the pivotal movement
of said guide means so that said guide surface
is inclined upwardly.

A sheet discharging apparatus according fo
claim 2, wherein said guide means and said
sheet discharge guide means are intercon-
nected by gears.

A sheet discharging apparatus comprising curl
generating means wherein a curl is generated
in a sheet while the sheet is passing through
said curl generating means, and guide means
disposed downstream of said curl generating
means and switchingly movable between a first
position where the sheet is directed toward a
curved sheet path and a second position
where the sheet is directed toward a direction
same as a sheet feeding direction from said
curl generating means, characterized by that:

sheet discharge guide means is disposed
between said curl generating means and said
guide means and switchingly movable to
change its posture between a position where
the sheet discharged from said curl generating
means is curled reversely and a position where
the sheet discharged from said curl generating
means is not further curled.

A sheet discharging apparatus according fo
claim 10, wherein said sheet discharge guide
means takes a first posture for directing the
sheet substantially in a horizontal direction and
a second posture for curving or bending the
sheet, and wherein said sheet discharge guide
means takes said first posture when said guide
means is in said first position and takes said
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12,

13.

14.

15.

16.

second posture when said guide means is in
said second position.

An image forming system wherein a sheet fed
from a curl generating means is selectively
discharged onto a first sheet discharge tray or
a second sheet discharge tray, comprising:

a first sheet feeding path including a first
curved sheet path for directing the sheet to
said first sheet discharge tray;

a second sheet feeding path including a
second curved sheet path for directing the
sheet to said second sheet discharge tray; and

switching means for nullifying said second
curved sheet path when said first sheet feed-
ing path is selected and for forming said sec-
ond curved sheet path when said second sheet
feeding path is selected.

An image forming system according to claim
12, wherein said first and second curved sheet
paths serve to curve the sheet toward a driec-
tion opposite to a curled direction of the sheet.

An image forming system wherein a sheet fed
from curl generating means is discharged,
comprising:

a first sheet feeding path disposed down-
stream of said curl generating means and in-
cluding a first curved sheet path for directing
the sheet;

a second sheet feeding path disposed be-
tween said first sheet feeding path and said
curl generating means and including a second
curved sheet path for directing the sheet; and

switching means for nullifying said second
curved sheet path when said first sheet feed-
ing path is selected and for forming said sec-
ond curved sheet path when said second sheet
feeding path is selected.

An image forming system according to claim
14, wherein said first and second curved sheet
paths serve to curve the sheet toward a direc-
tion opposite to a curled direction of the sheet.

An image forming system wherein a sheet fed
from a curl generating means is discharged,
comprising:

a first sheet feeding path disposed down-
stream of said curl generating means and in-
cluding first curl correcting means for directing
the sheet;

a second sheet feeding path disposed be-
tween said first sheet feeding path and said
curl generating means and including a second
curl correcting means for directing the sheet;
and
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switching means for making said second
curl correcting means inoperative when said
first sheet feeding path is selected and for
making said second curl correcting means op-
erative when said second sheet feeding path is
selected.

An image forming system according to claim
16, wherein said curl generating means com-
prises fixing means, and said first and second
curl correcting means comprise curved sheet
paths.
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